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Ilt^:^ 1 0 1 

■f^W^'^ 1 7!;^ 1 0 tcfB^<^^]^^fio 
[ft^:^ 1 2 1 

1 1 1 Kim.<oU^^Wo 

lit 1 3 1 
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m^m 14] 

:g 1 7bm 1 3 t^^^^So 

m^m 1 5 ] 
1 tijs 1 4 K^mmWo 

Ko 

imm 1 8 ] 

iwm:^ 1 9 ] 

fflO t:: * «9 . 1u f B^e^«6#^«miBT' X 5^ <^>MffliJ ^ * ^ 

[m^^ 2 0 ) 
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^> 

^ ^ #m t -t X t? y X ^ > K o 
Iif^:^2 2] 

[0 0 0 1] 
[0 0 0 21 

Fr'-rX^ K7-f y (HDD) <^ ^^gg pit ^) ^ lE^^ y K^l^^^-f X 
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Agilentti:<7)E5013B. Canon1±(7)RS-5220U. isXZf, Guziktt<7)S1701B^ ifT'^^ 

mi#Mo ) o 

[0 0 0 3] 

#r?a¥6- 1 5 0 2 6 9-f-<2r^ (EI2 B) 

2000-187821 ■^<2:m. (HI, EI 1 2 ) 
#^2 0 0 2- 5 1 8 7 7 7-^^^(111) 

1 ] 

TTvV:^ h-r^/nv'-X E 5 0 2 2 A/Bi3J;t>'E 5 0 2 3 A 
.•t^jlT;V ^18iK (Agilent Technologies E5022A/B and E502 

3 

A Hard Disk Read/Write Test System Operation Manual 18*^ Editi 

on 

)J, TV V^' hT-^/ a^/-X • 2 0 0 1^6^, p. 1 
7-3 3 
[0 0 0 4] 

mx.it. Agilent^±<^E5013B<Dt^S6^^^-^*{±^ ^^JEHll^^-^tfBf ^ ipi6 0 c 
mH^T^ 7 8 cm^^$ 10 2 cm"e*^o tfz. ^(Om^ltZ 0 0k g-C^/So 
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^1^^2 0 0 2-2.7 6 2 8 9 ^ ^-i^ : 6/ 

-ffeOX \£y:^i^y V<D^mmitm.i>. AgilentttOESOlSB^ titriWIgJgT'^^o 

:;^\£>7.^ y VM^mdf'f-V-ii^ -e<7)fB4&f±^W:5"R(3 ^S.^^o LtJ-^. HDD<7) 

[0 0 0 5] 

[0 0 0 6] 

mm ^^i- S ae> 

±m(ou^^^mmi-^fzibK. 2^%§g^e{i> ;^ti>;2ii5':^ kt-^oT, 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 
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:^\i>7.^> VI 0 0{±. ^-;^2 0 0 tr'-r Xi^m^^gS 0 0 t^m^ibm 
84 0 0 t^^ti^^^o 
[0 0 10] 

^-X2 0 0(i> m7^^ixfzr)V^z:.'^A-^X$>^X. ^mU2 1 0 t^V y 
i^U2 2 0 tir^-r^o y vg|52 2 0(i. r'-f ;^ ^J'lll^^gS 0 0 Sr^^T 
tf-c^^i-^xe> K;v-/^- h ii, ^mU2 1 0;&-?>ii:3:Lxe> K;^y^- 
^ 2 2 1 Vyi^7> h 2 2 2 i:7&-?>'^^o > K;W7"lx- h 2 2 1 
{±. yi^- b'-KX h 2 2 2 il:^vih*i)$ttr:}3i9. lPl^Brtgtr^)^o ^Tt. ^- 
X2 0 OJiJsMcOIZgPStC^-X 2 0 0 '^^x.-5>JS.2 3 O^SrWLTV^^o JS.2 3 0 

^mi^zmmmv^^^'^m^x^^^o wmmy}i^<Dm^ii. ^^^^^-^t^simzF^m^ 
<D±mmzmm.^tix\^^^o ^mmr^^it, m^it->v :^y^yy hJ^:^h'7'^ 

. j£2 3 o{±> ij^}^(om.^mi>^h<D^^mm^iu^^mmmmxmMtho m 

^z)ic.^xu^xm<-th<DX^ :^\iy:^i^yYi 0 QXi^mir^^ii^x^^ 

[0 0 11] 

f-V ;^ EJ^^® 3 0 0 fi^ »tt#:|ftJ±*ft^^- ^3 1 oai^^T^-yi^ xjf -^1^ 

^^iDx (m^-it-r) t^mK.. •rvxi^4 o o^-r-r^^^'iiiijgocos^^tL 

7t-:^f6jHliIK$-ii:-5)o *7^:. -f-f ;^ ^El^^g 3 0 0 (i> T''f;^^ 4 0 0 ^4 
2 0 0 rpm^ 5 4 0 0 r p m. is J: 7 2 0 0 r p m-rilII5$-»i:;|)*;5^-e ^ 
;z>o '^ioN itLf>(^)Fl:'PBie^'&^lJ^^ 2 5 r pmO^^tg-eHmnltgT-ab'Bo 

/3 0. ^-■S'oym.mtmi/i 0 oti^^o ^f^> -r^ y^i^m^^^s o oit 
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^mm 3 0 0 ^^hmm&it-r^mTb^x-^^o t tz. >- > ^ Ym.m.i)-^h 

[0 0 12] 

3 1 0co|lI^ttcoiIIl|5^t;i/N°;VX^^f'2>J:9l::LT^>T-*>yi5'X#-i-^|r^ 
r 2 Mbl" ^ # «b tt ^ o »fL#:tftlI#^^ - <^M#P 13 ^ F G M-t56^ffi:^J $ 
[0 0 13] 

^W:^i6mW:4 0 Ofi. K • v>/a*;u • r^yzf^) (HGA) 5 0 0 
#L^ HGA 5 0 O-^^:^:'!!^-'?)^';/ KH (Hl^-fr-f) S-^5e<^^fl'f^iS:g^a6i- 
^^gT'^)^o fiS?^i6^fi4 0 Ofi. «/Hlz:g;^a6^a 6 0 0 t-HmiiLm^ib 

mw:7 0 ot^mk^o HGA5 0 oti. m^^m^i^mme o o tmw^m^j: 

*-b-;/ h 8 0 0 tc:^0#tt^tLTv^^o ClCl-e. :^;-t';' h 8 0 0 =£rlll 2 ti^i-o 
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0 0 2-2 7 6 2 8 9 ^ ^->? 

[0 0 14] 

M^^m^tomme oo{±, hgasoo *^iie<jtc^a^g^^a6-r^ tfo^^/ 

h . -b^N'l^-va >4d. ;^^JL-:^®. Yyy^\£y^£Kii^X. S = a + 
d tan®+ne> t LT||f>tt^o /i/f n ^ 2 o ^ > K 

^^t-^i^m:^^h\^mij\^tfzit^\-mii\^KmM,u^m^^mw}^'t v^y^ \z^w 
^^yty y:f3\^iixv'-^/-^u-iy3>mttm.nmtLxm,^x^h(Dx. ^--wt 

M^i^mme o o WM'fk^rHiiLTv^^o 

[0 0 15] 

t:i^X\ H G A 5 0 0 =^ t: T— V 6 1 0 e>iltL7^:^ttT'5:#1-'S*^ 
ti, lfa:.V>^T--v^6 1 OiZ^m:^i(>1jJ^tim^J:^yj\^<Dtf^mx.^mt7'j:^ 
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7.r-i?6 1 O^J^^^-t-SHGAS 0 0;5^ej:^y;^x->^6 1 0 <b itttySiJ^Hf 
-cab's t5^> < ^tLib(i> IS^/h-feg^siJ^m 6 0 0 <7)&S^i6fflJgH 
^f^S^:S.{?-r^St^^o ^-T% :$:^Mm-.cofSa^i6^M{i> HGA5 0 
0 ^-ei^TtnttTJ^VJ^-r-ve 1 0tcifi<=Sj^ i^i^^LTV^^o ;^?>13#L 
<mx.{f. HGA5 0 0;&^'iSx.^^>y KH€r. li'j^V*;^-r- v 6 1 0 <^)fi«^i6 

10 0 16] 

^■ir;;^T-^^ ^)<^)7&^^-g>o ^(r>W^'^'^y:^9^y K(±2o<^HGA^ loo^g 
tJUfiSL. HGA{i^]LS^i6^S;i-ibiS^**3V^T^#:^tL-Cv>;&o fie?fei6 
fef>X^> Kl 0 0(i. 100HGA5 0 O^I^^L. 0^-^^ r'-f J5' 4 0 0 

<^T®::^[6i tc-eia^i^-t ^ J; ^ t . m/me^i6^m H G A =Sr -e i ;g) tt^a 

[0 0 171 

g|iS:i2:g;^46^S 7 0 0 li. =BI^/Him^i6^g 6 0 0 ^^i6^ie)^tL7tJ#^t:: 

ee^i6-r;5>^s-eab^o ^ic-e, gitfcj5e:^*i>^-E7 o oo<^<.?:iii4 Aic^i- 
v>o 2|s:^i&^sogits:eg^*i>^«7 0 o{±. ^/Mie^ie>^m6 o o;&-*i^^f-r 

^HGA500<^^'y KH=S:^i6^A6ib:h-fs:3M0fl''6^g^i6-r;2>ia^5z:«^i6 
^gT-ab-So -€-0 3mH'fi:(i> H G A 5 0 O^J^*^^^^^^^^^ ^ 4 0 0±/&^'^ 
gl^TtJ^Bf. T^-f 7. 4 0 0 ±.(r>nm^. is j: T-V iJ' 4 0 0 ±<^^^$|5T- 
*)^o 0 0 {i. H&R1^?^<^eg^i6t?:^@^rn y ^ fc, fS: 
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uy^7 1 0t;@^$tL-C7K¥:^lSlt^^Hl-r'i)effi^i6e>7 3 0 ^. Mh^W- 
(D^m^^y^ y^lAOt. -^S^i^^/n 7 4 0 =^7K¥#i!J$-^^tt1^ V 

K^cOTi^^iJ^-^ 7 5 0 ^^'Olx.'i>o 

[0 0 18] 

fie^^«:>kf>@^rn y 7 1 Oti^ ^m<7)-i&:f:7 6 0 i-f^-LXDC'e-^ 7 

2 0 icii^iEiij$tL. -eom^mtii o r pm^jg-e^^o -(aim^^iJtrv 

®^ro 7 1 0 B^tMll >9 'ii^B^ftlli «9 ^ -So litt^i^r n -y 

^^7 4 0{i. ^}>-^ 7 7 O^iffLXTi^'f^jLju-^ 7 5 0 t^^^ilX^f^^o 
y^ 7 7 0ii. U h 7 7 1 ICioT^^^tL, ';>i^v^7h77 1 

<7)tt^ i9 t^m^i-^c t fw. M^^i^rn ^y 7 4 0 ti. ^^'^^ 7 7 2 O^fjtrfifi 
^»b}£>m^y^ y 7 1 0:^f6]tc5lo5i'btLTv^^o t^oT^ ett^ie)/ny 
7 4 Ofi. /^':^7 7 2 0:t>tcj:o-C^g^i6e>@^-/nu/^ 7 1 0:^ 

[^t3?l#^-1i:^tLT43>). r^^s2.J.-^ 7 5 0:6^'; >^ 7 7 0 'Sr^^i-tfig^ 
a6li°>'ia^rn'y ^ 7 1 0;?>^^^tL;i>o 'fiS^i6t:> 7 3 0 ti. f4fi'^a6t:>'@ 
^rn «y ^ 7 1 0 tc^vil:i6;^ttTi5«9. 'E*;^*^)!! -y iJ' 7 1 0 

ee^ie>e>7 3 oogi5E{i««:*t^t;^x.^tL;g>a:9i^#-<<^^v^?t7 1 i;&^ 

[0 0 191 

iits:^ffi^i6^g 7 0 0 a. ^m^it>\^>m^ru y^7 1 oom^fis?:^ 

m-t^fzt6i,z^ {iS^ie)Vf>®5Ern-y 7 1 0 tcS^^^x^S-fe >-^?-/V'- > 7 
sit. ^>-X 2 0 0 iifx^fbtL^ * h-fe:^-9-7 8 2 i:fflv^;g)o :7 h-t:^-^- 
7 8 2<i. 3fc^itM<^7;j- b^^iJ^^-Z^-e^oT. 11^35 i:^^^i:<^P^=Sr Til 

*'t-^i^#56^^-t^^^S:^^=^^^t-'5>-b>^?-e^^o h 7 8 1 ii 

. ^it Vi5'7"/i5'<^/ri6oii5fe^-r'3boT. fis^Ai) e > 7 3 0 i:fiz:®^Ae> 

1"^ J: ^ tc-gLtt^A^e^HJe-rn <y ^ 7 1 0 izm^^fi^o ^(DMimMM. 
S^i6e;x@^rn^y ^ 7 1 0 tmzmmir:h^y'*)-fu-y 7 8 l<^^gic/S 
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^02 0 0 2-2 7 6 2 8 9 ^ ^-'J 

[0 0 2 0] 

0(i^fii^a6-7'n<y 7 4 OOMMtc^MLT^jiiLTv^^o Cl<7)B#. 7:i-h-t 
>H^-7 8 2(i-fe>-9-y^- h 7 8'l tcj; t)ii^$nTV^^o VHii^r'^ 
4 0 0<^)rt^gpj6-?>^f^gpic<4g^fei6$tt;5,^, f -r^ ^m^tbyu y^7 40 
{i. T^^a.jc-:J^ 7 5 0 -Clgllj^ tLT^ig;^*^ H°>@^-7'n ^ 7 1 0 7i>^f>g| 
fig;^a6tf > 7 3 0 ^iSS^ci"^ (HIS B) o ^ic, fiS^*:>7'n y ^ 7 4 0 

*^a?fei6tr>'@^^n y^7i o^^ci>mLfzttDc^-^ 7 2 o^mwj-r^b 

-Slfi^i^tfvsjgrn-y i> 7 1 OtiSI^^Kj-f ^ (III5C) o-T^t, 

V'^>-^7 s 2(D^it:^mimm^n^o ^(^m. fs:«^i6ii°>7 3 o(±. fsg 

6^i6rn«7r5' 7 4 Oc7)lEM75^?>-ftt/ifigtr^)^o iClT% Ti^-^^^rJ^-^ 7 5 
0<^mW}'^±i(>^t. ^W^tbyu y ^ 7 4 6{±fi:g^i6kf>@$gyn';/^ 7 i 

O'v^ifii--?) (I115D) o ^hK. '^m^tbi^ym^-:^^^^ 7 1 o^mi^mw} 

^'t:ht. 'f£S^i6tf> 7 3 0 {if4gi^i6'7'n 7 4 0 <DmmKm^LUW}^ 
ti:h (USE) o fS:ft^i6 e > 7 3 0 :ei^''&g;^A6yn y 7 4 0 LTV^^ 
B#. 7* h-feV-9-7 8 2{iJi^.m^JC^;E>o CCIT. -fe >"iftCJBii:LTD C-^e- 
iJ' 7 2 0(7)mW}^i^±-r^o C:<7)B#, 'j£g;^ie)li'>7 3 Ofi. DC-=E-^^ 7 2 0 
<7)«14t;J: 19 W< «75rBl^ 'f5S^i6rn>7i5' 7 4 O^W^LMlt-^o mm 

e^i^^a 7 0 0 {±, 'fiS^i6 tf:^ 7 3 0 ^fifi^*;>rn ^ 7 4 O OH(I'tt€r+ 
0 iUm-t^fzibcD^m.^isb'T'u y 7 4 0 t±> 7i^W--n\^iZl^W}-t^ML^m^ 
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[0 0 2 1] 

fuy^ 7 4 oitum^t(>^> 7 3 0 ^^isJa^iizm^-r^fmr-'hB.^^o -eo 

'fcg;^ie)rn 7 9 0 fiV^?^§|7 9 1 ^r^ti-^o -Eai^i^yo ^ 7 
9 0=Srfflv>y::g|tfcf5a?^iC)^e7 0 0Ofia?^i6(i. ^0;^tcfi^t)tL^o Hie A 
75^^0 6 E(i. ^t5:f5:ffifc^*6^M 7 0 0 ^^^H^^:^ L/c±®iaT-*o-r. -e<7)^ 
«^fe*i)i(if^=S:^L7t|II-e^^o II16A(±. KH^&^'t-V 4 0 O^tlfiSfe^ 
i6$tLTV^;g,B#<D^t5[^g^a6^a7 0 0 L7t|2lT-$)^o EI6 AlCiSV^T. 

n>yi:r 7 9 oti, -eai^i^ev? 3 OO^^^^f Lolt^ J:^ t^LTf±a;^i6tf 
>7 3 O^S^LTV^^o C:C0B#, -7^ h-fe^-if 7 8 2 {i-fe ^-i^yw- h 7 8 1 
ICJ: ^5ii^;^^^■rv^^o ^^^^ KH^^T^'f ;^ 4 0 O^^J^'br'-f ;^^'<^^mSI5JC'e: 
fi;^i6$:}x;2>^. $-f. 'fia;^*i>rn 7 9 0 fi. T^^jxoi-^ 7 5 OTig 

l){i$tL-c<i:a^*?>i^°>@^yn<yi5^ 7 1 OTi-'b^tt. itm^ibify? 3 o ^^SSc 

■r-i) (I1I6B) o ^^^^ fia^i^yn^y^ 7 9 0^fi«^i6t:>@^:/ayi^ 7 

7 1 oim^^m-^^ (13 6 c) oir^ts y it -^7 8 2 (Dm-^vtmitm 
w.^fi^o ^<Dm. ^m^^^y 7 3 on. itLmfkubyuy^ 7 9 0(DiEm:^^i^ 
•mfzum^^^o nx>\ y^j- ^•t^•^f 7 s 2^mit^mii^^£'::>fzv^. ^o^ig 
^*!>e;x7 3 OTbmm^ibyuy ^ 7 9 oot5i?jEMt;'fiatTv>-5»o cici-e. 

DC«=E>-^ 7 2 0<^IEi(j'Sr#ihtT&a^i6tf>S^7'n^;Ai5^ 7 1 0 <^IhI^^1& 

7 9 0{ifia;^i6t:>®^7*D v^' 7 1 0--^i£i-^ (Ili6D) o mWiUW^i^ 
mm7 OOii. n-jj^ijj^vn-iT^j^l^fflE^lal^&a^ttl^^^rfflv^TV^'^ 
vx^lr, -fia^^b t:V 7 3 0 (O^mit^Wi^iby^ 7 9 0 (OMjEMi^^^ t 
tilS^'Srv^o -lag^a^rn 7 9 0 <7)KiEM:^^'b-rtL7^d£at-*>^fia^*i> 
> 7 3 0 <D%mi. fig;^*i)kr ^H^T'n y 7 1 0-^®i51-^fi:g;^i6rn 
^ 7 9 0 (Dy^J^m7 9 1 (Dmmizm-^-fiX. V^fm7 9 1 <r>^'t-K^Wdkib 

:^tt®5g$tL^ (III6E) o cicT% $ icm?ss:tj^^'& if i 0 . 'e:g;^i6e 
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>®^-/n-7iJr 7 1 0<^&g^@^i-;g,o ^^|BI^C^tfc^^^ie>^S7 0 0(i 
[0 0 2 2] 

^(±, '^(O^'y KH=S:|||^(7)HDDl^-ejK-f;urJ'r ;l'*-;J'lcioT^S;^ie)L 

>- K 1 0 0 T-v X ^ m^^e 3 0 0 (Dm^n^t- tmmiw^ibmm: 7 o o<d 
m^m^L- t<Dm<Dmm. is x v\ mBki^wikubmrn 700 (dm^Mi'l^ t h g a 5 

i6i--5>iE^^'{i^v^o VI 0 0},zii\,^x. ;^ K;v7'lx'- h 2 2 1 

^^fL:h<DX\ T-V ;^ 015^4 3 0 0O|ll$E#^i:^^glt5:^*;^^^g7 0 0 <D 

fc. ^'>>-r'f ^^iJ^rn-y^' 8 2 0 ti> ^-b^;' hT^l^- h 8 1 0 tl@3ci-<5)eg 

^^lt^^^'gStc^#^-e§;i>J:^lc^^$tL;i><;ot:\ ^tt5:f4S;^i6^e 7 0 0<d 

o<D^'y VRt(Dm<omm^i<mK^'W.'t^fzi(>\,z, t^/Mig^i^^me o ot± 

[0 0 2 3] 

(ozmm^^^^o T'y':f - Vitm^i-^r^ :^^KnLX. T'mifM^hr 
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y K • v;^-rA=lrIl|7 tCi^-To ;^tf>x^> KvXT-Ati, 7.\iy7.9> Kl 0 
0 i:;^br>X^> Kl 0 0 OOMT'^^o III7tC:fev^T. ;^tf>;^^y Kl 0 0 

-fe7.-r^o — ;^b°>;^i5'> Kl 0 0 0{±. 7.^<num.-n^ii^m^m^x 
tf>';^:^ Kl 0 OTiiti^^tL, y^y -^ y v\i7s\£y:^^ y Kl 0 0 Q-et^ 

[0 0 2 4] 

i!'^^< i:^> lo||PT-§tL{f^<. $<bi;^< Lri 0 0 0 0 r pm^l 
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fz(DX\ mm<r>7,}d>7.^ > v\,zit-<xymmMit-r^mT(>^x^tzo ^i^^izm 

l/A OlXr\Ztj:V)^ ^<Dnm\±l/3 ^]^XT\Ztj:'ofzo 

mm.t\zs. ^^m.'&kib^hx^KL. 7.^mm^mz^j^mti^mm\^fz^ 

7\^y7^yv\zit^x^ i^m^it-r^hm-h^x^fzo 

7.^> v^^^wt^M.izmmmrji'^^^mLfz^^:^ ^m^^ i ^ Ltzox. 7. 

y7^yYX J9 i>/h^ <-thm-i)^x^fzo 

^^(07s \£>7.^>Yi -^-^^x ^ . it^7!>^z4^muA^miizmf&x^^<Dx 
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m 
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32] ij^y Y^O Q^m^mx^:ho 

[1114 A] 0 Q^7^-tmxh:ho 

14 B] g|tS[fig^46^g 7 0 0(D~^^iiu±Lfzmx^^o 
HI 5 A] ^itJ:fiM?fe*!)^S 7 0 0 ^Wffl&^^ t7t±Mllir-^)^o 
USB] ilt^i£«zfea6^a7 0 0 =^^H&^^Lfc:_hMll-e^^o 

15 C] 8ltJ[fifi;^ie)^g 7 0 0 =£r®H&^^L/i±MlllT'^'So 
[USD] SltS:feej*:a6^S 7 0 0 ^m^7y^\^ fz±Mmx^:ho 

[USE] gimf5:S-^*i)^g 7 0 0 -^^B^^^ Lfzimmx^h^ 
1216 A] g|tfc^g^A6^g7 0 0 ^^B&^^Lfc±MI2I"C*)^o 

16 B] iltfe&g;^i6^g 7 0 0 ^^B&^^ L/c±Mil|-e^^o 
16 C] ?itS:iifcg;^ie)^g 7 0 O ^m^7r^Lfz±Mmxhho 

[me D] gitJ:{is?^*i)^g 7 o o ^fmw^Lfz±-mmx^^o 
16 E] iitfe^g^ae)^g 7 0 0 ^^mm.m\.fz±Mmxh^o 

100, 1000 ;^kr>;^:j'>K 
2 0 0 

2 1 0 ¥MSP 

2 2 0 rv-yv^ 

2 2 1 J^kf^ K;!^-?"!^- h 

2 2 2 T'V'- h'i?;^ h 
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